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$\pi_{A,j}(\lambda),$ $j=1,2,$ $\ldots,$ $n$
[9] $\pi_{A,j}(\lambda),$ $i=1,2,$ $\ldots,$ $n$
2
$n\cross n$ $A$ $n$ $v$
$K[\lambda]$
$Ann_{K[\lambda]}(A, v);=\{p(\lambda)\in K[\lambda]|p(A)v=0\}$
monic $A$ $v$ $i$












$w=(w_{1}, w_{2}, \ldots, w_{j}, \ldots w_{n})$ $u(p(A)e_{j})=(up(A))e_{j}=we_{j}=w_{j}$
$p(A)ej=0$ $wj=0$ $n$ $w$ $j$












$rj_{P}$ $F_{p}=f_{p}(A)$ $F_{p}^{k}G_{p}e_{j}=0$ $k$
$n$ $u$ $G_{p}$
$uG_{p}$ $w_{p}^{(0)}$ $w_{p}^{(0)}=(w_{p,1}^{(0)}, w_{p,2}^{(0)}, \ldots, w_{p,n}^{(0)})$
$n$ $uG_{p}F_{p}^{k}$ $w_{p}^{(k)}=$ $(w_{p,1}^{(k)}, w_{p,2}^{(k)}, \cdots, w_{p,n}^{(k)})$
$\rho_{p,j},$ $j=1,2,$ $\ldots,$ $n$
$w_{p^{j}}^{(0)}=0$ $\rho_{p,j}=0$
$w_{p,j}^{(k-1)}\neq 0,$ $w_{p^{j}}^{(k)}=0$ $\rho_{p,j}=k$
$p(\lambda)=f_{p}(\lambda)^{k}g_{p}(\lambda)$
([9]) $r_{j,p}\geq\rho_{p,j}$















$w_{1} = uF_{2}^{m_{2}}F_{3}^{m_{3}}\cdots F_{q}^{m_{q}}$
$(0)$
$w_{2} = uF_{1}^{m_{1}}F_{3}^{m_{3}}\cdots F_{q}^{m_{q}}$
$w_{q}^{(0)} = uF_{1}^{m_{1}}F_{2}^{m_{2}}\cdots F_{q-1}^{m_{q-1}}$
3
$u$ $A$
[9] $w_{1}^{(0)},$ $w_{2}^{(0)},$ $\ldots,$ $w_{q}^{(0)}$




$u$ $u_{(5,6,7,8)}=uF_{5}^{m_{5}}F_{6}^{m_{6}}F_{7}^{m}7F_{8}^{m_{8}}$ $u_{(5,6,7,8)}$ & $F_{3}^{m_{3}}F_{4}^{m_{4}}$
$F_{1}^{m_{1}}F_{2}^{m_{2}}$ $u(3,4,5,6,7,8),$ $u(1,2,5,6,7,8)$ $F_{2}^{m_{2}}$
$F_{1}^{m_{i}}$ , $F_{4}^{m_{4}}$ $F_{3}^{m_{3}}$ $u_{(2,3,4,5,6,7,8)},$ $u_{(1,3,4,5,6,7,8)},$ $u_{(1,2,4,5,6,7,8)},$
$u_{(1,2,3,5,6,7,8)}$
$w_{1}^{(0)},$ $w_{2}^{(0)},$ $w_{3}^{(0)},$ $w_{4}^{(0)}$
$\grave{}\grave{}$
$u_{(1,2,3,4)}=uF_{1}^{m_{1}}F_{2}^{m_{2}}F_{3}^{m_{3}}F_{4}^{m_{4}}$





















3.1 ( $I$ )
STEP 1. $n$ $u$
STEP 2 $w_{1}^{(0)},$ $w_{2}^{(0)},$ $\ldots,$ $w_{q}^{(0)}$. $Xarrow[u]$ ( )
. $leftarrow 0$ , right $arrow$ $q$
4
. for
$x_{1},$ $x_{2}arrow$ $X$ ( $u$ )
$ptarrow 1$
$sarrow$ right - $left$
for
if $s/pt$ 1 2 $0$




for $iarrow left$ to $key-1$
$x_{1}arrow x_{1}F_{i}^{m}i$
for $iarrow key$ to right - $1$
$x_{2}arrow x_{2}F_{i}^{m}i$
$X$ $X$ $x_{1},$ $x_{2}$




for p $arrow$ q( ) to 1
$(\rho_{p,1}, \rho_{p,2}, \ldots., \rho_{p,n})arrow(0,0, \ldots, 0)$
$(0)$
$W_{p}arrow w_{p}$
for $karrow 0$ to $m_{p}$






$n\log_{2}q$ Step 3 $\pi_{A}(\lambda)$
$\pi_{A}(\lambda)=f_{1}(\lambda)^{p_{1}}f_{2}(\lambda)^{\ell_{2}}\cdots f_{q}(\lambda)^{\ell_{q}}$













CPU $OS$ Windows Vista
Ultimate, CPU $\ovalbox{\tt\small REJECT}$ Intel Core2 Quad CPU Q9550 @2.83GHz, 8. $00GB.$
3.3.1 1( )
$\bullet$ 4 $-1024$ $1024$ (
). 4
$\bullet$ 80,160,240,320 ( 5,10,
15,20)
$\bullet$
$\bullet$ $-1024$ $1024$ 10
$\pm 10$ %
$\bullet$ $I_{m}$
$d$ , $II_{m}$ $d$ 1229
$\bullet$ 2 CPU







$\bullet$ 4 $-1024$ $1024$
( ) 20
$\bullet$ $-1024$ $1024$ 10
$\pm 10$ %
$\bullet$ $I_{mod}$ , $II_{m}$ $d$ 1229
$\bullet$
$\bullet$ 2 CPU













$1\leq p_{p}\leq m_{p},$ $p=1,2,$ $\ldots,$ $q$ $\ell_{p}$ $i\in\{1,2, \ldots, n\}$
$\pi_{A,j}(\lambda)=fi(\lambda j,i\lambda j,2\ldots j,q$







$n$ $u,$ $v$ $u$ $v$








$F_{s}^{k-1}(F_{s+1}^{m_{s+1}-1}F_{s+2}^{m_{s+2}-1}\cdots F_{q}^{m_{q}-1}v_{\Gamma})\neq 0, F_{s}^{k}(F_{s+1}^{m_{s+1}-1}F_{s+2}^{m_{s+2}-1}\cdots F_{q}^{m_{q}-1}v_{\Gamma})=0$
$\ell_{1}’=\ell_{2}’=.$ . . $=l_{s-1}’=1,$ $\ell_{s}’=k+1$
$u$ $F_{s}^{k}$ $uF_{s}^{k}$
$u$ $u\cdot F_{s+2}^{m_{\epsilon+2}-1}$ . . . $F_{q}^{m_{q}-1}v_{\Gamma}$
$\ell_{s+1}’=1$ $u$ $F_{s+1}$
$(uF_{s+1})\cdot F_{s+2}^{m_{s+2}-1}\cdots F_{q}^{m_{q}-1}v_{\Gamma}$




























$s=1,2,$ $\ldots,$ $q$ $w_{j}^{\prime(\ell_{s}’)}s,\neq 0$
3 $I$ Step 3 $\pi_{A}’(\lambda)$
$w_{s}^{\prime(\ell_{s}’)},$ $s=1,2,$ $\ldots,$ $q$
$J’=\{j|1\leq j\leq n, \exists s, w_{s,j}^{(\ell_{\epsilon}’)}\neq 0\}$
$J’=\emptyset$ $\{1,2, \ldots, n\}$
$J’\neq\emptyset$ i $\in J$’ $j$
$\pi_{A,j}(\lambda)$ $f_{s}$ $rj,s$ $\pi_{A}’(\lambda)$
$J’\neq\emptyset$




$I$ Step 2 $q$ $w_{1}^{(0)},$ $w_{2}^{\prime\prime(0)},$ $\ldots,$$w_{q}^{\pr me\prime(0)}\prime$’









$\bullet$ $i$ # $\pi_{A,j}’(A)e_{j}$ $\pi_{A,j}’(\lambda)=\pi_{A,j}(\lambda)$
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